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L E T T E R
INFECTIOUS DISEASE
Estimation of basic reproduction number for COVID-19 and the 
reasons for its differences
To the Editor,
The novel coronavirus pneumonia is an acute respiratory disease. In 
December 2019, this disease emerged in Wuhan, China. The Chinese 
government	 called	 it	 SARS-CoV-2	which	was	 subsequently	named	
COVID-19	 by	 the	World	Health	Organization	 (WHO).1 In January 
2020,	WHO	confirmed	it	as	a	sustained	human	to	human	disease.2 
By	March	2020,	COVID-19	had	been	transmitted	round	the	world	
rapidly	 and	 everyday	 large	 number	 of	 new	 cases	were	 registered.	
COVID-19	 is	 a	 leaped	 type	 of	 coronavirus	 family,	 such	 as	 severe	
acute	respiratory	syndrome	(SARS)	and	the	Middle	East	respiratory	
syndrome	 (MERS),	 that	has	been	 transmitted	 from	wild	animals	 to	
human.3
Since	COVID-19	 has	 become	 a	 global	 concern,	much	 research	
has been done to control its transmission. Basic reproduction num-
ber	(R0)	is	one	of	the	most	widely	used	concept	in	epidemiology	for	
understanding	the	contagiousness	of	an	infectious	agent.	R0 is the 
average	number	of	new	infections	produced	by	an	infectious	patient	
in a given population. This concept, which is calculated as a numeri-
cal	index,	is	used	when	there	is	a	dynamic	infectious	disease	and	the	
population is not vaccinated.4	There	are	three	values	for	this	index	
followed	by	three	interpretations:	if	it	is	greater	than	one,	the	con-
tagion	is	expected	to	continue.	If	smaller	than	one,	it	means	that	the	
contagion	 is	 running	out	and	 if	equal	 to	one	 it	 implies	 that	almost	







revealed that the minimum R0	for	China	and	overseas	was	1.4	while	




included	mathematical,	 statistical	or	 stochastic	methods.	A	 review	
article	by	Liu	et	al,	which	investigated	some	of	these	studies,	shows	
that in articles using the stochastic method, the mean R0 is 2.44 and 
in	the	mathematical	methods	the	mean	is	4.2	and	for	studies	which	
used the statistical method is 2.6.6	Comparison	of	 these	numbers	
shows that the mathematical method had larger values compared 










differ	 in	 the	population	under	 study.	 Epidemiological	 factors	 such	
as environmental conditions, agent hosts, governments’ policies on 
environmental control and access to public health resources also can 
in turn change in mentioned parameters.7	Another	factor	which	can	
change	the	model's	parameters	is	the	contact	rate,	while	factors	such	
as population density, social organisation and seasonality may cause 











the	 sick	 person	 is	 separated	 from	healthy	 people.	 These	 strategies	
have	shown	beneficial	effects	in	similar	diseases	and	can	also	be	ef-
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